The binding of calcium to glycerinated muscle fibers in rigor. The effect of filament overlap.
The binding of Ca2+ to glycerinated rabbit psoas fibers of varying sarcomere length was measured with a double isotope technique and ethyleneglycol-bis-(beta-aminoethylether)-N,N'-tetraacetic acid buffers. Experiments were carried out under rigor conditions with fiber bundles pre-set at different lengths prior to extraction with detergent and glycerol. These experiments were designed to test whether rigor complex formation, determined by the degree of filament overlap, enhances Ca2+-receptor affinity in the intact filament lattice, as it does in reconstituted actomyosin systems. The Ca2+-receptor affinity, as indicated by the free Ca2+ concentration at half-saturation and by the slopes of Scatchard plots, was found to be relatively unaffected by variations in filament overlap. However, the maximum bound Ca2+ was significantly reduced in stretched fibers. With maximum filament overlap the bound Ca2+ was equivalent to 4 mol per mol troponin. When stretched to zero overlap the fibers bound a maximum of 3 mol Ca2+ per mol troponin. When fibers with maximum overlap were incubated in the presence of 5 mM MgATP there was a reduction in the number of Ca2+-binding sites equivalent to that caused by stretching the fibers. These findings, taken together with other data in the literature, suggest that in the intact filament lattice at least one of the Ca2+-binding sites is present only when cross-bridge attachments are formed.